Characterization of glycerate kinase (2-phosphoglycerate forming), a key enzyme of the nonphosphorylative Entner-Doudoroff pathway, from the thermoacidophilic euryarchaeon Picrophilus torridus.
Picrophilus torridus has been shown to degrade glucose via a nonphosphorylative Entner-Doudoroff (ED) pathway. Here we report the characterization of a key enzyme of this pathway, glycerate kinase (2-phosphoglycerate forming). The enzyme was purified 5,100-fold to homogeneity. The 95 kDa homodimeric protein catalyzed the ATP-dependent phosphorylation of glycerate specifically to 2-phosphoglycerate. The enzyme showed highest activity at 60 degrees C and pH 7.3, with ATP as phosphoryl donor and Mg(2+) as divalent cation. By MALDI-TOF analysis, ORF Pto1442 was identified in the genome of P. torridus as the encoding gene, designated gck. Homologs with high sequence identity were identified in the genomes of the archaea Thermoplasma and Sulfolobus spp. and Thermoproteus tenax, for which the operation of nonphosphorylative ED pathways, involving 2-phosphoglycerate forming glycerate kinases, has been proposed.